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Forecasting storm rainfall over Bhagirathi catchment
due to depressions /cyclonic storms

G. R. G UPTA, K . K . SR I YASTA VA, H . C. :-'IEH R A and T . C. jASRA

M eteorological Office, New Delhi
(Receh'ed 22 Augus! 1972)

ABSTRACT. Synoptic typing of systems contributing rainfall in.ca rchrnent areas h;asbeen found 10 be: a useful
tech niq ue in quantitative precipitation forecas ting, Thi s P'!pcr contains detai led analysis of 68 ram sto.rm SIIUi! ll<?OS
with one day rai nfall of 2 . 5 em o r more over the Bhagirathi catchmen t du ring the period 1901· 1967 In assocratron
with depression s/cyclonic storms. An attempt has been made in this paper to : (0 Estimate the contribution of
rainfall ove r the catchment vis-a-vis the locat ion of the system: (ii) Est imate the intensities of the rai nfall vis-a-vis
the intensities of the ca usative systems namel y depressions! cyclonic storms; (iii) Determine the time inte rva l between
the origi n of the system a nd its movement 10 an effective location to cause rai nrall over the ca tchment ~ (i..) Make quick
assessment or average areal rainfall over the cat chment on the bas is or rai nfall data from selected key sta tions , UI'II1g'

regression equation and (,,) Maximize the highest rainstorm of 26 Sep tember 1956 by mois ture charge method.
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1. Introductio n

The ca tchme nt chosen for the presen t s tud y is
the Bhagirathi ca tchmen t. The cat chme nt lies in
the border areas of Bihar plateau and Ga nge tic
We, t Ilengal. It has a total area of about 25,UOU
sq. km . Eastern hal f of Bhagirathi cat chment area
con sists of nat plains while the weste rn portion
has orography of about 150 m amsl a nd at few
places 300 m ams l. The who le cat chment area
IS full of sma ll tributories which qu ickly transport
rainfall "..-a ter in to the main Bhagirathi river a nd
ca use flooding. T he problem becomes more
acute due to heavy di scharges in the Gallga vl>
Sin-ami Bhagirath! often gets heavy floods
,·..hieh affect the down stream area and ca use
flooding and silting in the river lIooghly. T he
discharges in the river Bhagirath i are, 'therefore,
sought to be controlled by barrages at Farakka a nd
at j angipur 50 km downstream so that the flood
discharge on this river a t Ka lna a rc regulated and
flood crests a nd troughs smoo thened. However,
due (0 flash floods in the tributa ries joining
Bhagirathi above and bcyondjangipur the control
has to be exercised at va rious' points to nu!Jify
the excess contri but ion of waters fro m this ca tch
ment. For modulation of flood hydrograph at
K alna , therefore, quantitative estima tion of p rcci
pi tat ion for the ca tchment a t least for the previous
24 -hr and forecasti ng rainfall quantitatively
24 -hr ahead arc primary requirements.

This would facilitate th e computa tion of ru n-off
into Bhagirothi river from this small catchment
for regulating releases of water from above or
smoo the ning the cres ts and troughs in the river
Jloogltly in order to facilita te naviga tion. \ Vilh a
view to meet the requirements enume ra ted above

an a tte mpt has been made to study the intensity
and durations of rainstorm s ill the Hhagirath i
ca tchment in rela tion to the formati on and move
men t of monsoon depressions originating in the
Bay of Benga l and land depressions and their
move me nt with particular reference to their
loca tion in a two degree grid.

2 . Ra lnt:;auge network
T here arc 38 raingauge stations in the catch

men t of whi ch II are eq uipped with self-recording
rai ngaugcs. In addi tion to th is the State Govern
ment authorities a lso ma intain 15 rain gau gcs in
th e catchment area an d their dat a have bee n
made use of in the present stu dy. This gives the
density of raingauge network to about one
raingauge for 500 sq . krn , Fu rt her , the distribution
of these raingauges is uniform in the ca tchment
and, therefore, the areal estimation of ra infalJ
in the ca tchment bv arithmatic mea n method has
been considered to he fair ly accurate. T he catch
ment map showing the rai ngaugc stations is given
in Fig. I.

3. Climatolo gica l Ieatures of the catchment

The annual ra infall over the ca tchment as a
a whole is 136 em of which 85 per cent occurs d ur
ing the months ofJune to O ctober. The coctli
cient of variat ion of the annual rai nfall is about
20 to 25 per cent over the region which shows
th at the rainfall is fairly depen dable.

The isolyets of ra infall for months june to
Sep tember an d also the annual arc show n in Figs.
2(a), (b), (c) , (d) and (e) respec tively. The
mo nthly as well as the a nn ua l isolyct a l pattern
indicate that the northern and the western areas of
the ca tchme nt ge t consisten tly heavy ra infa ll a s
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